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Abstract 
The balance between water demand and availability has reached a critical level in many 
areas of Europe, the result of over-abstraction and prolonged periods of low rainfall or 
drought. Reduced river flows, lowered lake and groundwater levels, and the drying up 
of wetlands are widely reported, alongside detrimental impacts on freshwater 
ecosystems, including fish and bird life. Where the water resource has diminished, a 
worsening of water quality has normally followed because there is less water to dilute 
pollutants. In addition, salt water increasingly intrudes into 'over-pumped' coastal 
aquifers throughout Europe. Climate change will almost certainly exacerbate these 
adverse impacts in the future, with more frequent and severe droughts expected across 
Europe. 
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1. Introduction 
Fresh water is a finite and vulnerable resource, essential to sustain life, development and the 
environment.  However, freshwater is a finite resource because the hydrological cycle on average 
yields a fixed quantity of water per period, and the quantity of water resources cannot be adjusted 
significantly by human actions. Furthermore, as a resource, water is paradoxically vulnerable to 
development and essential to development. Effective management of water resources, which seeks 
to ensure that the services that are in demand can be provided and sustained over time, requires a 
holistic approach that links social and economic development with the protection of natural 
ecosystems. Effective management does not dichotomise land and water uses, but sees the 
integration of these uses across the whole of a catchment area or river basin. The integrated 
approach to management of water resources necessitates coordination of the range of human 
activities that create the demands for water, determine land uses and generate waterborne waste 
products. The principle also recognises the catchment area or river basin as the logical unit for 
water resources management. 
 
 Water development and management should be based on a participatory approach, involving 
users, planners and policymakers at all levels. Where water is concerned, everyone is a 
stakeholder. Accordingly, water development and management should be based on a participatory 
approach which draws on the principle of a democratisation of decision making, and gives 
recognition to the input of multiple stakeholders including users, planners and policymakers at all 
levels. Real participation only takes place when stakeholders are part of the decisionmaking 
process. This can occur directly when local communities come together to make water supply, 
water management and water use choices. Participation also occurs if democratically elected or 
otherwise accountable agencies or spokespersons can represent stakeholder groups; but even in 
this situation, access to information, consultation processes and opportunities to participate should 
also be there.  The Annals of “Dunarea de Jos” University of Galati  
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Integrated management policies of water resourses seeks to improve the efficiency, sustainability 
and equity of water allocations, using a multi-disciplinary approach that recognises cultural 
diversity and socioeconomic disparities inside and among societies. As such, integrated 
management policies of water resourses will benefit from a sound use of economic and financial 
instruments that allow decision makers and water users to achieve those goals in a context of 
democratic decision making. In this context, the effectiveness of economic and financial 
instruments is dependent of context and historic and socio-economic conditions. These must 
always be carefully considered when recommending specific use of economic and financial 
instruments for integrated management policies of water resourses. Before defining the meaning of 
economic and water finance instruments, we first need to define the subject matter of economics 
and finance. In very simple terms, Economics refers mainly to situations in which a decision must 
be taken regarding the allocation of scarce resources among alternative uses. Economic analysis 
pays high attention to the efficiency of the allocation and to the distribution of assets and incomes 
behind and around the allocation process. Economic instruments for integrated management 
policies of water resourses are rationing rules or incentives that influence the allocation and 
distribution of water or water-related assets and incomes. Water prices, water tariffs, water rights, 
and water policies and regulations are among the most important economic instruments. Economic 
instruments are evaluated in terms of impacts on efficiency, equity and environmental outcomes 
for society. Finance, on the other hand, refers to specific actions taken by organisations or firms, 
which can be private or public, in order to maximise short or long-run returns to their assets and 
investments. It is assumed that the firm’s goals are clear and the role of financial tools is to assure 
that resources are available (in time and space) for achieving these goals. Standard financial tools 
are those that are under control of the firm and that affect resource flows to achieve goals, like 
loans, shares and cash management. Financial tools are evaluated in terms of effectiveness to 
achieve stated goals by the firm. We may conclude that, as water is getting increasingly scarcer 
(both in quantity and quality), societies (also facing population growth, and the associated needs in 
terms of access to water, food production and industrial development) face increasing challenges 
for the allocation and distribution of water and water-related assets and incomes; and this triggers 
increasing interest in using economic and finance instruments. 
 
Protecting the quality of Europe’s water resources has been a high priority for the European Union 
(EU) since it started adopting legislation in the area of environmental protection. The first 
directives, adopted in the mid-1970s, established a series of quality standards aimed at protecting 
human health and the living environment, including surface water used for drinking water, 
bathing water, fish waters, shellfish waters, groundwater and water for human consumption. In 
the same "generation" of legislation, a directive that set standards for the discharge of dangerous 
substances into the aquatic environment was for many years the main instrument to control 
emissions from industry. 
 
Despite the vast amount of water on the planet, decades of unsustainable management mean that 
water shortages have reached crisis point in many regions. Globally, humans appropriate more 
than 50 % of all renewable and accessible freshwater, while billions still lack the most basic water 
services. Until now, most Europeans have been insulated from the social, economic and 
environmental impacts of severe water shortages. Addressing the issue of water scarcity requires 
not only a quantitative knowledge of water abstraction by each economic sector but also a strong 
understanding of the driving forces behind it. Critically, it is only by changing these driving forces 
that more sustainable management of water can be achieved.  
 
In the EU as a whole, energy production accounts for 44 % of total water abstraction, primarily 
serving as cooling water. Twenty-four per cent of abstracted water is used in agriculture, 21 % for 
public water supply and 11 % for industrial purposes. These EU-wide figures for sectoral water use 
mask strong regional differences, however. In southern Europe, for example, agriculture accounts 
for more than half of total national abstraction, rising to more than 80 % in some regions, while in 
western Europe more than half of water abstracted goes to energy production as cooling water. 
These sectors also differ significantly in their 'consumptive' use of water. Almost 100 % of cooling The Annals of “Dunarea de Jos” University of Galati  
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water used in energy production is restored to a waterbody. In contrast, the consumption of water 
through crop growth and evaporation typically means that only about 30 % of water abstracted for 
agriculture is returned.  
 
Agricultural water use across Europe has increased over the last two decades, driven in part by the 
fact that farmers have seldom had to pay the 'true' cost of water. The Common Agricultural Policy 
(CAP) bears part of the responsibility, having in some cases provided subsidies to produce water-
intensive crops using inefficient techniques. Recent reforms of the CAP have, however, reduced the 
link between subsidies and production from agriculture. In general, agricultural water use has now 
stabilised across Europe but at a high level. Demand for energy crops, however, has the potential 
to increase agricultural water use still further in future years.  
 
A range of factors influence public water demand, including population and household size, 
tourism, income, technology, and consumer behaviour such as buying bottled mineral water. In 
addition, 'leakage' in the distribution and supply networks plays a key role in determining the 
amount of water reaching domestic premises. Public water supply in eastern Europe has declined 
since the early 1990s due to the introduction of metering and higher water prices. Recent economic 
growth in eastern Europe is, however, predicted to reverse the overall downward trend in the 
future. A similar but less marked reduction in supply is apparent for western Europe over recent 
years, driven by the implementation of water saving measures. Tourism can markedly increase 
public water use, particularly during the peak summer holiday months and especially in southern 
European coastal regions already subject to considerable water stress. In addition to using water 
for food, drinks and personal hygiene, tourism is associated with activities such as swimming and 
golf (because of the requirement to irrigate courses) that significantly increase water use. In 
southern Europe, tourism has helped to drive an increase in the use of public water in recent 
decades.  
 
The abstraction of water for industrial use has decreased over the last 15 years, partly because of 
the general decline in water-intensive heavy industry but also due to technical developments such 
as on-site recycling of wastewater. Abstractions for use as cooling water have also decreased, 
primarily due to the implementation of advanced cooling technologies that require less water.  
 
Traditionally, the management of water resources across Europe has focused on a supply-side 
approach. Regular supplies of water have been ensured using a combination of reservoirs, inter-
basin transfers and increasing abstraction of both surface water and groundwater. The nineteenth 
and twentieth centuries, for example, were characterised by a rapid growth in the number of large 
reservoirs. Currently about 7 000 large dams are to be found across Europe, with a total capacity 
representing about 20 % of the total freshwater resource.  
 
Problematically, the historically disproportionate emphasis on supply provided no incentive to 
limit water use in any sector, leaving the major driving forces of use unchanged. As a result it has 
promoted the excessive abstraction currently observed in many parts of Europe and the associated 
harm to aquatic habitats. Continued expansion of supply is not, therefore, a viable management 
option in the future, particularly given the anticipated increase in the frequency and severity of 
droughts across Europe.  
 
Europe needs a sustainable, 'demand-led' approach to water resource management, focusing on 
conserving water and using it more efficiently. Integral to this is a more equitable approach to 
water abstraction that addresses not only the requirements of competing economic sectors but also 
the need for healthy freshwater ecosystems. Successfully achieving demand-led water 
management across Europe will both address the need to adapt to climate change and contribute to 
lower energy consumption because water and energy use are closely linked.  
 
The need for a more sustainable and integrated approach to managing water resources in Europe is 
already reflected in water-related policy and legislation. The Water Framework Directive, for The Annals of “Dunarea de Jos” University of Galati  
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example, requires the 'promotion of sustainable water use based on a long-term protection of 
available water resources'. The European Commission also recognised the challenge posed by 
water scarcity and droughts in a 2007 communication, which outlined the severity of the issue and 
presented a set of policy options focused on demand-side management to address water scarcity 
and drought across Europe.  
 
Irrigated agriculture is central to the local (and in some cases national) economy in many parts of 
Europe. In some areas, ceasing irrigation could lead to land abandonment and severe economic 
hardship. Adopting a sustainable and efficient approach to agricultural water use is critical, 
therefore, not only to protect the environment but also to ensure agriculture remains profitable. 
Central to this, therefore, is a key requirement that national Governments invest in technologies 
and measures that improve the efficiency of water use by agriculture.  
 
Various practices can be implemented to ensure that agriculture uses water more efficiently. These 
include changing the timing of irrigation so that it closely follows crop water requirements, 
adopting more efficient techniques such as using sprinkler and drip irrigation systems, and 
implementing the practice of deficit irrigation. In addition, changing crop types can reduce water 
demand or shift peak demand away from the height of summer when water availability is at a 
minimum. As with other water saving approaches in agriculture, providing advice, information 
and education to farmers will enhance their impact significantly. Both national and EU funds, 
including those disbursed under the CAP, can potentially play an important future role in 
financing measures to reduce agricultural water use.  
 
Illegal water use, particularly for agricultural purposes, is a major problem in certain parts of 
Europe. Addressing the issue is a difficult but necessary political and technical challenge. It first 
calls for the detection of illegal abstraction sites, potentially followed by fines or penalties as a 
deterrent and subsequent surveillance.  
 
Introducing energy crops should not lead to an increase in water use, particularly in areas of water 
scarcity, but should instead serve as an opportunity to reduce agricultural water demand. In this 
respect, energy crops that have a low water demand or are drought tolerant are clearly preferable 
to the current first generation energy crops.  
 
Modern domestic appliances and fittings are much more water efficient than their predecessors, 
implying the potential for future reductions in demand from the public water supply. Increasing 
the use of these modern technologies across Europe remains a challenge.  
 
Agriculture is a significant user of water in Europe, accounting for around 24 % of total water use. 
This share varies markedly, however, and can reach up to 80 % in parts of southern Europe, where 
irrigation of crops accounts for virtually all agricultural water use. In many regions within 
southern Europe, crop irrigation has been practised for centuries and is the basis of economic and 
social activity. Indeed, the importance of irrigation in some southern locations is such that in its 
absence great economic hardship would occur with the potential for land abandonment.  
 
In northern Member States, agriculture's contribution to total water use varies from almost zero in 
a few countries, to over 30 % in others. While water for irrigation is important, a significant 
proportion of water use in northern countries goes to livestock consumption (drinking) and 
cleaning livestock housing and yard assembly areas. Across the United Kingdom, for example, the 
irrigation and livestock components each contribute around 50 % of the estimated 300 million m
3 of 
water abstracted for agriculture each year. Generally, the use of water for livestock in the north 
occurs in areas with sufficient rainfall, where water stress is rare. As a consequence, this chapter 
focuses on water use for crop irrigation, particularly in southern Europe where it predominates 
and its adverse impacts are most marked.  
 The Annals of “Dunarea de Jos” University of Galati  
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In arid and semi-arid areas of the EU, including much of southern France, Greece, Italy Portugal, 
Cyprus and Spain, irrigation allows for crop production where water would otherwise be a 
limiting factor. In more humid and temperate areas, irrigation provides a way of regulating the 
seasonal availability of water to match agricultural needs, thereby reducing the risks to crops 
during periods of low rainfall or drought.  
 
While enhancing the yield and quality of crops, irrigation can and does lead to a range of negative 
environmental impacts, including water scarcity. In addition, significant inputs of fertilisers and 
pesticides are typically applied to irrigated land to enhance production. Such chemical inputs can 
be greater than those associated with more traditional rain-fed cropping. Adverse impacts upon 
water quality are therefore common.  
 
The detrimental effects of excessive agricultural water use are exacerbated by its relatively high 
consumptive use. Although some irrigation water is 'returned' to groundwater via percolation, 
consumption through plant growth and evapotranspiration is typically significant and 
approximately 70 % of water abstracted does not return to a water body. Irrigated agricultural land 
comprises less than one-fifth of the total cropped area globally but produces about two-fifths of the 
world's food1 . 
 
2. Implementing of integrated management policies of water resourses  
There are important complementarities and synergies between water policies and sound economic 
incentives and the possibility of having appropriate financial flows for water management. For 
instance, in a society in which water is really considered a scarce resource and water tariffs are set 
up to reflect the total economic value of water, it will be easier to generate financial resources for 
water management. In this case, the costs of water management will be incorporated in the water 
tariff system, and functions related to water management will have financial support. In other 
circumstances, financing of water management cannot be done via water tariffs but  mainly via 
fiscal expenditure, coming from the general taxation system. This second solution, however, is 
likely to be less efficient than the other one for water management, due to difficulties for a correct 
allocation of public expenditures to complex and dynamic water activities, and also due to the fact 
that water users would not get appropriate signals about the scarcity of water.  
 
In general, it seems preferable to have a system in which water users (be it consumers or 
producers) pay for any private benefits from water they get, whereas the public sector mainly 
finances activities and functions which are related to the provision of public goods in water-related 
activities. This is equivalent to having a system with cost-covering water tariffs for residential, 
industrial, electric and agricultural water use (including payments for water polluting activities), 
whereas public or tax financing can be oriented to the provision of water management for aesthetic 
and recreational water values, prevention of water-related disasters and water-related health 
problems, and for protecting some non-use values (preservation of areas or endangered species). 
This is what we consider an enabling water management system, which will likely be more 
effective in terms of efficiency, equity and sustainability for water management. 
 
Three types of criteria can be used for evaluating the role and potential usefulness of different 
actors and their projects. The prices they charge should reflect the expected efficiency, equity and 
environmental criteria. We will now explore these concepts applied to different examples of 
investments in the water sector and the fixation of different types of tariffs. 
 
The goal of water resources management is sustainability, but this should be accompanied by 
social equity and economic efficiency. We mentioned that markets assure an efficient allocation of 
goods, but this is the theory. In many countries, water efficiency can be improved. That would 
entail better allocation decisions between different types of use (agriculture, human consumption 
and industrial use), but also to improve the functioning of the organisations we have created to 
achieve the desired results. The Annals of “Dunarea de Jos” University of Galati  
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When we speak of achieving equity in water, we have in mind mainly the situation of vulnerable 
groups of society, which are excluded from access to basic goods and services, in this case to water. 
A particularly acute equity problem is the case where the poorest group pays more per unit of 
water than all other social groups, which is a situation we find in cities with partial coverage of 
potable water. The situation of women and children is often very acute. They find it hard to gain 
access to safe water, or it would require major efforts in money or time. 
 
An important equity issue in irrigation occurs when farmers that are located downstream receive 
less water than anticipated due to increasing losses in distribution. Marginal sectors on irrigated 
areas are the first to suffer from shortages when a drought strikes, for instance. Gender issues can 
also be considered as an equity issue 
 
There is a debate on the potential adverse effects of water reallocations on equity. Adverse 
consequences for equity may derive from possible side effects of these reallocations. The most 
important problem of equity in water reallocation comes from the presence of externalities 
affecting vulnerable groups with few means of responding to changes in access to water. The 
relationship between environmental objectives and the functioning of water systems can be very 
complex. In an institutional context where environmental objectives are given no real expression 
(either within institutions or among decision makers), the water sector will tend to reflect this 
situation and is very unlikely to produce positive environmental effects. For example, if the overall 
effect of economic policies is to favour rapid economic growth with intensive use of water-
polluting production processes, as is presently the case, for example, in China, the water sector will 
only amplify this, since water will be allocated to the activities favoured by these industrialisation 
policies. This general consideration notwithstanding, better water management can be useful for 
attaining environmental objectives under various circumstances. For example, improving water 
management is a very good way of dealing with the growing demand for this resource. The 
traditional government response to growing demand has been to construct water control and 
distribution infrastructure. These projects have usually had a negative environmental impact; so, 
better management is one option for avoiding or reducing effects of this kind. 
 
Economic viability means the benefits are more than the implied costs. Financial sustainability 
means an activity can be carried on without the need for additional outside financing. 
Environmental sustainability is defined as a lasting solution that does not affect the environment 
negatively. Social sustainability would be a solution that is socially acceptable in a given social and 
cultural context. Finally, total sustainability would then be the combination of economic, financial, 
social and environmental sustainability. 
 
While there has been progress in understanding the meaning of integrated management policies of 
water resourses, and growing recognition of the need to use the right mix of economic and 
financial instruments. There are several roadblocks to implementing integrated management 
policies of water resourses, starting with entrenched sectoral interests, professional insecurities and 
socio-cultural myths. These challenges are nevertheless not insurmountable. The barriers to the 
implementation of integrated management policies of water resourses require an incremental 
approach to negotiating differences, cross-sectoral integration and instituting reforms (including 
policy and legal reforms). Conflicts among professionals working in the various sectors and a sense 
of vulnerability in adopting alternative approaches to water development and management that 
permeates professional groupings call for skills in negotiating winwin solutions and providing 
platforms for very different stakeholders to develop collaboration in implementing of integrated 
management policies of water resourses. These processes take time and require patience.  
 
3 Sustainable use of water for agriculture  
The relationship between environmental objectives and the functioning of water systems can be 
very complex. In an institutional context where environmental objectives are given no real 
expression (either within institutions or among decision makers), the water sector will tend to 
reflect this situation and is very unlikely to produce positive environmental effects. For example, if The Annals of “Dunarea de Jos” University of Galati  
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the overall effect of economic policies is to favour rapid economic growth with intensive use of 
water-polluting production processes, as is presently the case, for example, in China, the water 
sector will only amplify this, since water will be allocated to the activities favoured by these 
industrialisation policies. This general consideration notwithstanding, better water management 
can be useful for attaining environmental objectives under various circumstances. The traditional 
government response to growing demand has been to construct water control and distribution 
infrastructure. These projects have usually had a negative environmental impact; so, better 
management is one option for avoiding or reducing effects of this kind. Economic viability means 
the benefits are more than the implied costs. Financial sustainability means an activity can be 
carried on without the need for additional outside financing. Environmental sustainability is 
defined as a lasting solution that does not affect the environment negatively. Social sustainability 
would be a solution that is socially acceptable in a given social and cultural context. Finally, total 
sustainability would then be the combination of economic, financial, social and environmental 
sustainability.  
 
Traditional supply-orientated approaches aim to secure a sufficient supply of water for agriculture 
by, for example, building reservoirs, inter-basin transfers and exploiting new abstraction points 
from both surface and groundwater. Generally, however, such practices are not sustainable in the 
longer term and simply exacerbate the adverse impacts of agricultural water use. In contrast, a 
number of demand-side measures together with some potentially sustainable supply approaches 
can address agricultural water use in a more sustainable way. These include the re-using of treated 
waste water; improving irrigation systems; modifying agricultural practices; implementing policy 
measures such as water pricing; and establishing farmer advisory schemes. 
 
In areas where water is scarce, treated wastewater provides an alternative source of water for 
irrigating crops. Depending upon the level of treatment, it can be relatively nutrient rich, reducing 
the need for additional applications of inorganic fertiliser.  
 
Although potentially beneficial to water resources, the re-use of wastewater for agriculture raises 
soil contamination and public health concerns, particularly with respect to pathogens and 
hazardous substances. As a consequence, the practice is regulated according to quality criteria or 
standards regarding, e.g. microbial concentrations, often based on established guidelines. In 
addition, some countries have implemented standards for irrigation techniques and minimum 
distances to separate irrigation sites from residential areas and roadways. Currently, however, no 
harmonised Europe-wide regulations exist and the quality standards implemented in different 
countries vary.  
 
Irrigation efficiency can be improved by improving conveyance efficiency, field application 
efficiency or both. Conveyance efficiency refers to the percentage of abstracted water that is 
delivered to the field. There are large differences in conveyance efficiency depending on the type of 
irrigation network. In open channel networks, efficiency varies between 60% and 95%, depending 
on the quality of maintenance, the lining used and the length of the channels. The conversion from 
open channels to pressurised pipe networks can, therefore, be an important water saving measure.  
Field application efficiency is the ratio between the water used by a crop and the total amount of 
water delivered to that crop, indicating how well an irrigation system performs in transporting 
water to the plant roots. A strong contrast is apparent when comparing furrows with sprinkler and 
d r i p  s y s t e m s ,  w i t h  t h e  f o r m e r  h a v i n g  a n  e f f i c i e n c y  o f  a r o u n d  5 5  % ,  s p r i n k l e r s  7 5  %  a n d  d r i p  
systems 90%. Drip irrigation systems, however, are not suitable for all crops and soil types.  
 
Increased irrigation efficiency can, however, result in either no change or even an increase in water 
used, when the gains in efficiency simply drive an expansion of the irrigated area. For example, 
García (2002) reports that drip irrigation technologies that were subsidised in the Valencia region 
of Spain did not lead to reduced application rates. Furthermore, research in Crete has revealed that 
the technical efficiency of some farmers using drip irrigation systems is low and they are not fully 
exploiting the potential water resource savings. Any installation of improved irrigation systems The Annals of “Dunarea de Jos” University of Galati  
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needs, therefore, to be accompanied with advice to farmers. Crops vary in their resistance to 
drought, water requirements and the time of year at which the requirement peaks. These factors, 
together with irrigation management and soil moisture conservation can all reduce crop water use.  
Crop tolerance to drought depends partly on the depth of root systems. Crops with deep root 
systems such as grapes and alfalfa are able to draw upon moisture deeper in the soil horizons than 
those with shallow roots and so cope better during periods of water stress. Crops also vary in their 
timing of peak water demand. Water demand for maize, for example, is concentrated in the 
summer months when water stress is at a maximum. In contrast, the cropping calendar of rape, 
winter wheat and winter barley is centred on the autumn and winter months when there is more 
water available. The timing of the cropping calendar can also be used as a technique to reduce 
irrigated water use. Early sowing, for example, can help capture winter rains so that the need for 
supplementary irrigation is reduced. Early sowing also helps avoid the extreme evapotranspiration 
rates typical of Mediterranean summers.  
 
Aside from economical considerations, changing from high water demanding crops to low water 
demanding crops is an obvious option for reducing irrigation water requirements. The success of 
such a change is, however, highly dependent on market prices. In addition to changing to less 
water demanding crop types, there is also potential for returning irrigated land back to traditional 
rain-fed practices, particularly in regions where water-stress is acute. While such a wholesale 
change in the approach to farming would clearly make a marked impact on water use, it raises a 
number of socio-economic issues and may not be economically feasible in some locations.  
 
Deficit irrigation is a technique that aims to reduce the amount of water applied to below the 
'theoretical irrigation need' on the basis that the substantial water savings realised outweigh the 
modest reduction in crop yield. The approach takes advantage of the fact that maximum 
production does not necessarily lead to maximum profitability. Reducing the irrigation water 
applied by 40 %, for example, has been shown to result in a decreased yield of only 13 % for wheat. 
For potatoes, water savings of 20 % can be achieved with a yield reduction of around 10 % and for 
grapevines, reduction in water use ranging from 16.5 % (rainy years) to 53 % (dry years) produced 
no significant impact on the grape yield or the quality of the must (Battilani, 2007). For maize, 
limited reduction in yields due to water savings of up to 20 % would be entirely compensated by 
reduced irrigation and drying costs.  
 
The approach does require, however, that farmers are well trained and familiar with issues such as 
temporal changes in crop water demand and the estimation of soil moisture. Nevertheless, several 
research initiatives have shown encouraging results. With other highly water demanding crops like 
maize or beetroot the results have also been marked, with water savings of around 20–30 % 
compared to normal practices. Other studies have looked into the environmental impact of 
irrigating olive trees. Currently, the irrigation of olive plantations often has little agronomic 
foundation in terms of the quantities and timing of water applications; many farmers apply more 
water than is necessary or desirable for the health of the plantation and state of the soil. No-tillage 
farming involves leaving the soil intact and covered by crop residues following harvesting. 
Compared to traditional tillage methods, this practice has been shown to reduce water loss 
through evapotranspiration, thereby maintaining higher soil moisture levels and reducing the 
amount of water required from irrigation.  
 
4. Common Agricultural policy  
One of the major pollution problems facing European waters is eutrophication, a process whereby 
water bodies, such as lakes, estuaries, or slow-moving streams receive an excess of nutrients, such 
as nitrogen and phosphorus compounds that stimulate excessive plant growth, commonly known 
as algal bloom. When dead plant material decomposes, dissolved oxygen levels in water fall, 
causing other organisms such as fish to die. Eutrophication symptoms are found in some 40% of 
European rivers and lakes, and in the North, Baltic, and Black Seas and significant parts of the 
Mediterranean Sea. Nutrients can come from a variety of sources. Diffuse pollution from 
agriculture, such as nitrogen fertilizers applied to agricultural fields, manure from rearing of The Annals of “Dunarea de Jos” University of Galati  
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livestock and the erosion of soil containing nutrients are responsible for 50 to 80% of all water 
pollution. The second largest source of water pollution is the wastewater originating from sewage 
treatment plants. Both of these sources are addressed by EU legislation adopted in 1991. 
 
Recent reforms of the CAP have decoupled agricultural subsidies from production levels and 
therefore have potential to reduce the use of water in agriculture. The reforms also involve 
implementing a 'crosscompliance' mechanism that requires all farmers receiving direct payments 
under various schemes to comply with a set of 'statutory management requirements' in the areas of 
environment, animal welfare, animal diseases and public health. Payments are also dependent 
upon farmers keeping their land in 'good agricultural and environmental condition'. A sound 
management of water resources is encompassed by these requirements, with the issue being given 
further emphasis in the 2008 CAP 'health check', which includes the requirement to respect 
authorisation procedures for using water for irrigation.  
 
In addition to decoupling and cross compliance, the CAP's rural development regulation includes 
the implementation of agri-environment and farm modernisation measures. These involve 
payments to farmers that carry out specific agri-environmental commitments that go beyond usual 
good farming practice and include the improvement of irrigation efficiency. Water pricing is a 
potentially effective mechanism for influencing the volume of water used for irrigation. Its 
implementation across Europe has been given momentum by the Water Framework Directive 
principle of 'cost recovery' for water services. Water pricing can trigger reduced water use via a 
number of possible farmer responses, including improving irrigation efficiency, reducing the area 
of irrigated land, ceasing irrigation and modifying agricultural practices such as cropping patterns 
and timing of irrigation.  
 
To date, however, water pricing has been applied only on a limited scale in European irrigation 
districts and often coupled with other instruments such as quotas. Consequently, little information 
is available to assess the success and limitations of water pricing in agriculture and to identify 
optimal implementation practices. The new approach included both a fixed and variable charge 
linked to water use, with farmers paying, on average, significantly more than under the original 
area-based approach. There are situations where water pricing may not lead to a significant 
reduction in agricultural water use. But in general a pricing approach that accounts for local 
environmental, economic and institutional conditions will provide a strong incentive for a 
sustainable use of water, ensuring that environmental objectives are met more cost-effectively.  
 
Technological and policy measures need to be accompanied by advisory, educational and 
information dissemination activities aimed at farmers in order to achieve optimal outcomes with 
respect to agricultural water use. In general, more farm advisory systems are needed throughout 
Europe and they must be made accessible to a greater number of farmers. In this respect, the rural 
development programmes of the CAP can play a key role, since advisory services are one of the 
measures proposed in the rural development regulations.2  
 
5. Conclusions on future integrated water resource management in Europe  
Increasing problems of water scarcity and drought clearly indicate the need for a more sustainable 
approach to water resource management across Europe. Such an approach will require a marked 
shift towards demand-side management, implying a key role for measures that control or improve 
the efficiency of water use. According to this approach, any expansion of traditional infrastructure-
based water supply would occur only when all other options have been exhausted.  
 
A more equitable approach to abstraction will also be necessary, addressing not only the 
competing requirements of each sector involved but also the requirements of the aquatic 
environment and the need to achieve and maintain healthy freshwater ecosystems. Implementing 
such a management approach successfully would not only help adapt to climate change but also 
contribute to lower energy consumption, since water and energy use are usually closely linked.  The Annals of “Dunarea de Jos” University of Galati  
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Effective water pricing needs to be based, at least in part, on the volume of water used, rather than 
adopting a flat-rate approach. To this end, water metering plays a key role and must be 
implemented widely across all sectors. Successful water pricing will require a good understanding 
of the relationship between price and use for each sector and needs to account for local conditions. 
In line with the Millennium Development Goals guaranteeing universal access to clean water and 
sanitation, however, pricing must not mean that anyone should compromise personal hygiene and 
health in order to pay their water bill. Drought management plans provide a powerful tool to 
alleviate the impacts of drought and reflect a positive shift from a 'crisis response' to a 'risk 
management' approach. Plans developed so far within Europe have included, for example, the 
mapping of water stress, the identification of warning or alert systems and sector-specific 
measures, such as temporary restrictions on irrigating water-intensive crops. Ensuring widespread 
development of such plans across Europe will require efforts to foster information sharing on best 
practice in drought risk management. Implementing technologies and practices that either 
conserve water or use it more efficiently plays a key role in the demand-side approach to water 
management. With respect to agriculture, improved efficiency can be realised by improving the 
methods by which water is supplied to crops; pressurised pipe networks are more effective than 
gravity-fed open channels, for instance. Drip and sprinkler systems are also more efficient than 
furrows in delivering water to plant roots. Evidence exists, however, that in some cases 
improvements in irrigation efficiency have simply driven an expansion of the area irrigated, 
resulting in either no reduction or even an increase in total water use. The relevant authorities 
must ensure that this does not occur.  
 
A change to less water demanding crops, including those that are more tolerant of water stress, can 
promote reduced agricultural water use. Reductions can also be achieved by improving the timing 
of irrigation, using monitoring or estimation of soil moisture to closely follow the crop water 
requirement on a daily basis and, through implementing deficit irrigation techniques. Growing 
crops whose water demand peaks prior to the summer months can also reduce maximum water 
stress at the height of summer. Demand for energy crops could increase agricultural water use. In 
areas of water scarcity, guidance and, where necessary, intervention by authorities is required to 
ensure that the introduction of new energy crops does not boost water use. Instead any such 
introduction should be used as an opportunity to reduce agricultural water use by using low water 
demand or drought tolerant energy crops. Both national and EU funds, including the CAP, can 
potentially play an important future role in implementing measures to reduce agricultural water 
use. Successful outcomes are most likely to be achieved, however, if advisory, educational and 
information dissemination services are also provided for farmers.3  
 
The introduction of successful water saving measures is reported across various industrial sectors 
in Europe, although significant potential remains for a greater implementation of such practices. 
Recycling of industrial wastewater has an important role in this respect, not only in reducing water 
use but also the subsequent discharge of wastewater. With respect to public water supply, the most 
modern of the commonly used domestic appliances or fittings, including washing machines, 
dishwashers, toilets and showers, are significantly more water efficient than their predecessors. A 
challenge remains, however, to increase the uptake and use of these modern technologies across 
the whole of Europe. Both regulation, in terms of standards, and consumer awareness play a role 
in this respect. Leakage in public water supply systems remains significant in many European 
countries, despite the general availability of modern leak detection technologies4.  
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